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(57) ABSTRACT

A belt tensioner, in particular a buckle tensioner, for a
vehicle occupant restraint system having a belt, comprises a
housing, a gas generator for generating compressed gas 1n
the case of restraint, a working space into which the com-
pressed gas flows, a piston part displaceable by the com-
pressed gas and a belt engaging device. The belt engaging
device 1s 1n force-transterring relationship with the fastened
belt. The tensioner further comprises a traction transier
device extending through the working space, which traction
transier device connects the belt engaging device with the
piston part, and a sheathing for the traction transfer device
which at least partially covers the traction transfer device
within the working space. The sheathing 1s of a material
having a temperature stability with respect to the hot com-
pressed gas.

5 Claims, 3 Drawing Sheets
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BELI TENSIONER FOR A VEHICLE
OCCUPANT RESTRAINT SYSTEM

TECHNICAL FIELD

The invention relates to a belt tensioner, 1n particular a
buckle tensioner for a vehicle occupant restraint system.

BACKGROUND OF THE INVENTION

In the case of restraint, hot compressed gas, released from
the gas generator, flows into the working space 1n order to
displace the piston part. The traction transfer means, nor-
mally a traction cable, 1s at the same time exposed to high
temperatures through direct contact with the hot compressed
cgas and can thereby be damaged. In buckle tensioners, in
addition to the temperature load there 1s also a high traction
load of the traction transfer means, which 1s exerted by the
vehicle occupant moving forward. The ftraction transier
means 1s hitherto overdimensioned in order to be able to
withstand the loads, which, however, has a negative influ-
ence on the manufacturing costs of the belt tensioner and
also 1ts weight.

BRIEF SUMMARY OF THE INVENTION

The 1nvention provides a belt tensioner 1 which the
traction transfer means 1s subjected to smaller thermal loads
than 1n known belt tensioners. The belt tensioner according
to the nvention comprises a housing, a gas generator for
generating compressed gas in the case of restraint, a working
space 1nto which the compressed gas flows, a piston part
displaceable by the compressed gas and a belt engaging
means. The belt engaging means 1s 1n force-transierring
relationship with the fastened belt. The tensioner further
comprises a traction transfer means extending through the
working space, which traction transfer means connects the
belt engaging means with the piston part, and a sheathing for
the traction transfer means which at least partially covers the
fraction transfer means within the working space. The
sheathing 1s of a material having a temperature stability with
respect to the hot compressed gas.

Although it 1s known to cover the traction transfer means
in the form of a cable by a plastic tube for sealing and visual
purposes, this tube, however, does usually not extend 1nto
the working space and i1s not of a material featuring high
temperature stability.

Preferably, the traction transfer means 1s a traction cable.
By using a traction cable, there exists the problem that this
can only be sealed with difficulty to the opening provided in
the end wall of the housing, through which it extends. This
1s due to the outer surface of the traction cable not being of
cylindrical shape. With the use of a sheathing, the outer
contour can be adapted exactly to the contour of the opening,
so that the sheathing has a dual function, serving also for the
better sealing of the working space. The hitherto provided
expensive seals can thereby be largely eliminated, whereby
the belt tensioner becomes cheaper.

The sheathing can be a shrinkable tube formed of a
material having temperature stability, a layer extruded onto
the traction cable, or a sleeve. The sleeve can be pressed onto
the traction transfer means or can also be connected with the
piston part.

For better sealing and for better guidance of the traction
fransfer means, 1n a preferred embodiment a guide 1s pro-
vided projecting into the working space, at which guide the
outer surface of the casing, constructed as a sliding surface,
abuts.
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2
DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a longitudinal sectional view through the
upper part of a belt tensioner according to the invention, 1n
accordance with a first embodiment,

FIG. 2 shows a longitudinal sectional view through the
upper part of the belt tensioner according to the invention,
in accordance with a second embodiment, and

FIG. 3 shows a longitudinal sectional view through the
belt tensioner according to the invention 1n accordance with
a third embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In FIG. 1 a belt tensioner, more precisely a buckle
tensioner for a vehicle occupant restraint system, 1s shown.
The belt tensioner has a housing made up of several parts,
of which in FIG. 1 a tube 3 and a housing part §, screwed
onto the end of the tube, are shown. In the interior of the tube
3, a displaceably arranged piston part 7 1s provided, which
1s coupled via a cable connector 9 with a traction transfer
means 11 in the form of a traction cable. The piston part 7
1s manufactured from a plastic material having high tem-
perature stability, onto which a sheathing of the traction
transfer means 11 in the form of a sleeve 13 1s molded. The
sleeve 13 extends through a likewise sleeve-shaped guide 15
which 1s molded on the housing part 5 and projects 1nto a
working space 17 for inflowing compressed gas. The work-
ing space 17 has several sections, namely a section situated
in the interior of the tube 3, which 1s passed through by the
piston part 7 on activation of the belt tensioner, and a section
in the form of a circular ring in the housing part 5. In the
starting position 1illustrated in FIG. 1, the piston part 7
directly adjoins the section of the working space 17 provided
in the housing part 5.

A chamber 19 extending radially to the working space 17
serves to accommodate the cartridge-like gas generator
housing which 1s not 1llustrated 1n FIG. 1. The chamber 19

opens 1nto the working space 17.

In the case of restraint, the generated compressed gas
flows 1nto the working space 17 and 1s prevented from direct
contact with the traction transfer means 11 by the guide 135.
The compressed gas moves the piston part 7 to the left, so
that the sleeve 13 1s partially drawn out of the guide 15. The
sleeve 13 serves here for shielding the traction transfer
means 11, which 1s not exposed to the hot compressed gases.

In the embodiment 1llustrated 1in FIG. 2, the sleeve 13 1s
not connected integrally with the piston part 9, but rather 1s
constructed as a separate part which i1s bent towards the
exterior at 1ts end on the tube side and thereby 1s entrained
on displacement of the piston part 9. The sleeve 13 can be
pressed onto the traction transfer means 11, which, however,
1s not 1mperatively necessary, and 1s made of plastics or
metal. A buckle 12 defines the traction transfer means.

In the embodiment illustrated 1n FIG. 3, the sheathing of
the traction transfer means 11 1s a shrinkable tube 21 or a
coating having temperature stability, which 1s extruded onto
the traction transfer means 11 embodied as a traction cable.
With a coating applied by extrusion, a large selection of
materials 1s available which have temperature stability.

The belt tensioner according to the invention has inter alia
the following advantages as compared with those known
hitherto:

Owing to the better sealing effect, the tensioner efficiency
can be 1mproved, and the tensioner efficiency can be kept
within tight, predeterminable limats.
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The mounting 1s simplified and made less expensive,

because no separate seals are provided.

The breaking load of the ftraction transfer means 1s

improved, because the traction cable 1s no longer exposed to
high temperatures.

What 1s claimed 1s:
1. A belt tensioner for a vehicle occupant restraint system

having a belt, with

a housing,

a gas generator for generating hot compressed gas in the
case of restraint,

a working space 1nto which said compressed gas flows,
a piston part displaceable by said compressed gas,

a belt engaging means which 1s in force-transferring
relationship with said belt,

a traction transfer means extending through said working
space, which traction transfer means connecting said
belt engaging means with said piston part, and
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a sheathing for said traction transfer means which at least
partially covers said traction transfer means within said
working space,

a guide projecting into said working space being provided
for said traction transfer means,

said sheathing being a sleeve of a material having a
temperature stability with respect to said hot com-

pressed gas, and

sald sheathing having an outer surface constructed as a
sliding surface contacting said guide on its inner side.

2. The belt tensioner according to claim 1, wherein said
traction transfer means 1s a traction cable.

3. The belt tensioner according to claim 1, wherein said
sleeve 1s pressed onto said traction transfer means.

4. The belt tensioner according to claim 1, wherein said
sleeve 1s connected with said piston part.

5. The belt tensioner according to claim 1, wherein said
sleeve 1s made of plastic.
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